


























































































Resource	Use	Efficiency		Foliar	samples	collected	for	leaf	area	measurements	were	also	used	for	nutrient	analyses	to	determine	resource	use	efficiency	(RUE).	Additional	foliage	was	collected	for	nutrient	analyses	in	the	same	manner	as	described	above	when	the	dry	mass	of	the	first	six	leaves	was	<	0.25	g	(the	minimum	sample	size	for	nutrient	analyses).	Leaf	samples	were	dried	at	60°C	to	a	constant	mass,	weighed,	ground	into	a	fine	powder	with	a	ball	mill,	and	analyzed	at	the	University	of	Hawaii	at	Hilo	Analytical	Lab	(UHHAL)	for	%P	analysis,	and	Cornell	Stable	Isotope	Lab	(COIL)	for	%C	and	%N	analyses.		The	whole	plant	carbon	gain	and	foliar	%N	and	%P	was	utilized	to	determine	photosynthetic	nitrogen	use	efficiency	(PNUE)	and	photosynthetic	phosphorous	use	efficiency	(PPUE)	for	each	individual	as:		𝑃𝑁𝑈𝐸 =𝑊ℎ𝑜𝑙𝑒 𝑃𝑙𝑎𝑛𝑡 𝐶𝑎𝑟𝑏𝑜𝑛 𝐺𝑎𝑖𝑛 ÷%𝑁	𝑃𝑃𝑈𝐸 =𝑊ℎ𝑜𝑙𝑒 𝑃𝑙𝑎𝑛𝑡 𝐶𝑎𝑟𝑏𝑜𝑛 𝐺𝑎𝑖𝑛 ÷%𝑃		
Statistical	Analysis			 Linear	regression	models	were	used	to	analyze	biomass,	photosynthetic	parameters,	and	RUE	response	variables	across	the	soil	nutrient	treatments	for	all	plants	combined	and	
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Treatment	 Pot	Contents	Control	 ~3.14	kg	soil	Nutrient	Reduction	–	High		 220	g	sawdust	+	220	g	sucrose	+	~3.14	kg	soil	Nutrient	Reduction	–	Low		 70	g	sawdust	+	70	g	sucrose	+~3.14	kg	soil	Nutrient	Addition	-		High	 30	g	of	Apex	16-6-12	NPK	fertilizer	+	~3.14	kg	soil	Nutrient	Addition	–	Low		 15	g	of	Apex	16-6-12	NPK	fertilizer	+	~3.14	kg	soil	
	
	
	Table	B	2.	Initial	carbon	and	nitrogen	content	in	the	different	substrates	used.	These	values	were	used	to	determine	the	quantity	of	carbon	additions	needed	to	obtain	the	target	C:N	ratios.	 	 C:N	 %C	 %N	
Soil	 13.5	 3.7	 .27	
Sawdust	 236.1	 48.4	 .21	

































A.	koa	 6		 2.47,	(0.19)	 0.48,	(0.22)	 47.93,	(0.60)	 -31.52,				(-0.53)	 0.36,	(0.02)	
C.	setaceus	
	
6	 1.85,	(0.19)	 4.04,	(0.97)	 40.66,	(0.86)	 -12.25,	(0.22)	 0.21,	(0.03)	
M.	polymorpha	
	
4	 1.54,	(0.05)	 -0.74,	(0.25)	 48.47,	(0.63)	 -29.08,	(0.26)	 0.14,	(0.01)	
D.	viscosa	
	
6	 1.46,	(0.13)	 0.24,	(0.22)	 47.79,	(1.59)	 -30.45,	(0.59)	 0.15,	(0.02)	
S.	chrysophylla	
	
6	 2.41,	(0.30)	 -0.31,	(0.35)	 48.05,	(1.28)	 -32.01,	(0.43)	 0.22,	(0.02)	
P.	cattleianum	
	









D.	viscosa	 <0.01	7.8	 <0.01,	15.8	 <0.01,	6.1	 -	
C.	setaceus	 -	 -	 -	 0.17,	1.6	
M.	polymorpha		 0.05,	2.4	 <0.01,	3.7	 <0.01,	4.5	 -	











C.	setaceus	 (-/-)	 -	 -	 -	 A5.05,	(2.32)	
C.	setaceus	 (-)	 -	 -	 -	 A4.79,	(3.37)	
C.	setaceus	 (o)	 -	 -	 -	 A3.87,	(1.53)	
C.	setaceus	 (+)	 -	 -	 -	 A4.30,	(1.56)	
C.	setaceus	 (+/+)	 -	 -	 -	 A3.88,	(1.09)	
D.	viscosa	 (-/-)	 A19.05,	(3.58)	 A28.33,	(7.48)	 A0.30,	(0.06)	 -	
D.	viscosa	 (-)	 B22.26,	(4.44)	 BC39.37,	(10.9)	 B0.30,	(0.05)	 -	
D.	viscosa	 (o)	 AB21.36,	(2.68)	 AB31.86,	(9.69)	 AB0.30,	(0.05)	 -	
D.	viscosa	 (+)	 B24.05,	(4.22)	 C41.58,	(8.91)	 B0.30,	(0.06)	 -	
D.	viscosa	 (+/+)	 B22.78,	(3.58)	 C40.66,	(7.85)	 C0.30,	(0.05)	 -	
M.	polymorpha	 (-/-)	 A3.00,	(0.75)	 A3.87,	(1.64)	 AB0.10,	(0.02)	 -	
M.	polymorpha	 (-)	 AB3.69,	(1.08)	 A4.24,	(1.43)	 B0.12,	(0.04)	 -	
M.	polymorpha	 (o)	 B3.96,	(1.20)	 A5.08,	(1.81)	 B0.11,	(0.04)	 -	
M.	polymorpha	 (+)	 B4.28,	(1.36)	 A5.10,	(1.81)	 B0.11,	(0.02)	 -	
M.	polymorpha	 (+/+)	 B3.90,	(1.10)	 A4.36,	(1.94)	 A0.09,	(0.05)	 -	
S.	chrysophylla	 (-/-)	 A21.67,	(3.61)	 A36.51,	(8.03)	 A0.36,	(0.04)	 -	
S.	chrysophylla	 (-)	 A22.13,	(3.62)	 AB37.10,	(6.79)	 B0.35,	(0.03)	 -	
S.	chrysophylla	 (o)	 A23.94,	(3.17)	 AB56.17,	(8.55)	 B0.31,	(0.03)	 -	
S.	chrysophylla	 (+)	 A22.25,	(4.33)	 B42.91,	(5.67)	 B0.37,	(0.03)	 -	






















A.	koa	 <0.01,	13.7	 <0.01,	12.1	 <0.01,	8.6	
M.	
polymorpha	 <0.01,	4.1	 0.01,	3.4	 <0.01,	8.6	
P.	











A.	koa	 (-/-)	 A15.78,	(5.01)	 AB15.74,	(5.23)	 A0.17,	(0.03)	
A.	koa	 (-)	 AB13.99,	(5.97)	 BC13.86,	(7.74)	 A0.17,	(0.05)	
A.	koa	 (o)	 A16.76,	(5.69)	 A17.86,	(6.75)	 A0.20,	(0.48)	
A.	koa	 (+)	 C9.52,	(1.63)	 D8.49,	(1.89)	 B0.13,	(0.02)	
A.	koa	 (+/+)	 BC10.69,	(2.06)	 CD9.33,	(2.66)	 B0.14,	(0.02)	
M.	polymorpha	 (-/-)	 A2.74,	(0.92)	 A3.48,	(1.22)	 A0.08,	(0.02)	
M.	polymorpha	 (-)	 AB3.16,	(0.93)	 A3.37,	(1.35)	 A0.10,	(0.03)	
M.	polymorpha	 (o)	 A2.82,	(0.95)	 AB3.86,	(2.00)	 A0.10,	(0.02)	
M.	polymorpha	 (+)	 C4.25,	(1.66)	 B5.05,	(2.02)	 A0.11,	(0.05)	
M.	polymorpha	 (+/+)	 BC3.89,	(1.15)	 AB4.20,	(1.45)	 A0.08,	(0.02)	
P.	cattleianum	 (-/-)	 A5.24,	(1.70)	 AB10.69,	(3.17)	 A0.12,	(0.03)	
P.	cattleianum	 (-)	 A4.76,	(1.35)	 AB9.34,	(2.70)	 A0.11,	(0.02)	
P.	cattleianum	 (o)	 A4.58,	(1.27)	 B8.96,	(2.75)	 A0.10,	(0.01)	
P.	cattleianum	 (+)	 A4.64,	(1.53)	 AB9.66,	(3.38)	 A0.11,	(0.03)	
P.	cattleianum	 (+/+)	 A5.15,	(1.57)	 A11.71,	(4.66)	 A0.11,	(0.03)	
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Appendix	D	
Additional	Analysis		
	
	Figure	D	1.	Total	biomass	for	all	species	grown	across	varying	soil	nutrient	availabilities.	Regression	line	illustrates	significant	relationship	observed	of	increases	in	total	biomass	with	increasing	soil	nutrients.		
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										 	Figure	D	2.	Whole	plant	carbon	gain	for	all	species	grown	across	varying	soil	nutrient	availabilities.	Regression	line	illustrates	significant	relationship	bewteen	plant	carbon	gain	and	soil	nutrient	availability	
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	Figure	D	3.	Mean	aboveground:	belowground	biomass	ratio	for	the	dry	(a)	and	wet	(b)	ecosystem	across	soil	nutrient	availability.	Significant	relationships	between	soil	nutrient	availability	and	aboveground:belowground	biomass	were	found	for	D.	viscosa,	C.	setaceus,	and	P.	cattleianum.			
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	Figure	D	4.	Mean	aboveground	biomass	ratio	for	the	dry	(a)	and	wet	(b)	ecosystems	across	soil	nutrient	availability.	Significant	relationships	between	soil	nutrient	availability	and	aboveground	biomass	were	found	for	D.	viscosa,	C.	setaceus,	S.	chrysophylla	and	P.	
cattleianum.	
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	Figure	D	5.	Mean	belowground	biomass	ratio	for	the	dry	(a)	and	wet	(b)	ecosystems	across	soil	nutrient	availability.	Significant	relationships	between	soil	nutrient	availability	and	belowground	biomass	were	found	for	D.	viscosa,	C.	setaceus,	S.	chrysophylla	and	P.	
cattleianum.					 	
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